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THE PROCUREMENT PROCESS AND SYSTEM BUILDING FOR HOUSING
by
Guy G. Rothenstein
There are several different approaches to Industrialized 
System Building, and there are numerous variations to these.
In order to fully understand the subject, we shall first dis­
cuss the principal characteristics of conventional building, and 
those of Industrialized Systems Building.
Essentially, conventional building usually starts one of two 
ways: Either with the need for a building be it a home, a place 
of business, a hospital e tc ., —or, that somebody owns land and 
decides to place a building on it to enhance its value and derive 
financial gains, either by renting the building, selling building 
and land or sometimes the building only, retaining the land.
In the first case the future building owner has to find the land, 
either buying it or leasing it. The usual next step in either of the 
two ways is to retain an Architect-Engineer to develop building 
plans. When the plans are complete and approved by owner and 
regulatory agencies, contractors are invited to submit bids, or a 
contract is negotiated with a General Contractor to erect the build­
ing. The General Contractor in turn negotiates contracts with 
Sub-Contractors for all or major portions of the work. The dif­
ferent Contractors develop detailed drawings referred to as Shop 
Drawings for their portion of the work and these are submitted to 
the Architect-Engineer for approval. The Architect-Engineer, 
as representative of the owner is supervising the work, while the 
General Contractor coordinates the work of the Sub-Contractors. 
When the building is completed, it is turned over to the owner.
If the owner is a Builder, there is no need for bidding by a Gen­
eral Contractor; otherwise the process is essentially the same.
This conventional process of building is quite similar to the 
traditional process of procuring custom made products such as a 
man’s suit, except that the suit designer and maker are the same 
entity, while in today’s building the architect, as designer and 
the contractor as maker, are usually different entities.
In the past however, the Master Builder just as the Tailor 
was both, Designer and Maker.
This procurement process for custom made products, be it 
clothing or buildings evolved in the pre-industrial age and re­
sponded at that time quite well to the needs of a society which was 
much smaller in number than today’s population. This procure­
ment process may be referred to as “ linear”  or “ closed-end”  
inasmuch as it ends with the delivery of the product to the con­
sumer.
While custom made suits or other custom made products are 
still available today by the same procurement process, they are 
definitively considered as luxuries, because this process is not 
capable to fill the needs of today’s vastly increased society which 
requires enormous quantities of products at low cost.
Therefore with the advent of the industrial age a completely 
new procurement process was evolved for practically all consumer 
goods. The need for these is now well established and taken for 
granted by producers. This moves the initiative to start the pro­
duction process from the consumer to the producer who responds 
to tile market’s demand by offering practically everything the con­
sumer wants by mass producing it. The industrial age procure­
ment process may be described as a cycle with no end or “ open”  
because it is continuous, offer is on one side of the cycle, demand 
on the other. Part of the cycle is also the continuous feedback on 
consumer preferences from the consumer to the producer.
“ OPEN AND CLOSED”  SYSTEMS
In an industrial society the consumer makes the decision what 
to buy, therefore, it is futile to set up systems which principally 
accommodate supplier groups (designers, suppliers of parts and 
components and producers). We should face the fact that nothing 
less than the procurement process itself is the system and the 
supplier group has to operate within this system. In the first 
place this total system includes the software (socio-economic and
lA-ATEPJAlS -  PARTS -  C0/-1P0NENTS 1
LV3 0.' f.V>CCSA
Fig. 1. The Pre-Industrial Age Procurement Process = Linear (G osed  End)
Fig. 2. The Industrial Age Procurement Process = A  Continuous Cycle (Open 
Ended)
political factors), and only in the second place, the hardware 
(materials and techniques). Unfortunately at some point during 
the short history of System Building the terms “ open”  and “ closed”  
were introduced and have ever since created confusion and with it 
fears by many of being eliminated from careers or businesses; 
the passionate debates about the respective merits and faults of 
so-called open and closed systems were generally the result of 
misunderstanding the subject. *
Let us examine “ open”  and “ closed”  within the general 
frame work of the procurement processes as discussed before: 
Specifically in the pre-industrial age procurement process, the 
terms “ open”  and “ closed”  may apply as follows (See Figure 2):
O p e n :
1) the selection of the producer by the consumer, be it a 
tailor or a Master Builder.
2) the selection of the materials for the product by the 
consumer, be it a suit of clothes or a building.
Closed:
1) The closed end of the linear process which is complete 
once the product has been delivered to the consumer.
*e. g. In the preceding, the industrial age procurement process 
was described as a cycle -  “ open”  in comparison with the pre­
industrial age “ closed-end”  linear process -  yet graphically a 
cycle is “ closed” . This is an indication how easy it is to be 
confused by the unfortunate use of these terms.
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In the industrial age procurement process the terms “ open”  
and “ closed”  may apply as follows (See Figure 4):
Open:
1) the selection of products of different makes by the con­
sumer.
2) the selection of materials to be used in the product by 
the producer. This selection is determined to a large 
extent by feedback from the consumer.
3) The cycle of offer and demand involving Producer -  
Product -  Consumer, being continuous without end, or 
“ open” .
Closed:2
1) the management system of the Producer, who has full 
control over design, production, and marketing.
Looking at both the pre-industrial and the industrial age pro­
curement processes from the consumer’s point of view it matters 
very little if the process is “ open”  or “ closed” . The consumer 
is not concerned about the mechanics of the processes, but with 
the results achieved, and principally the economic values of the 
products procured.
Whenever the consumer is frustrated by not being able to 
obtain the products he wants at the price he can afford, there is 
obviously something wrong with the production process. The basic 
truth is that only in an industrial society mass production can re­
spond to the needs of the consumer and it is utopic to believe that 
it is possible to make the pre-industrial procurement process 
work on a mass basis. This point becomes quite obvious when 
imagining resurrecting the pre-industrial procurement process 
for an item like men’s suits.
The U.S. adult male buys over 100 million suits a year pro­
duced by a workforce of less than 300, 000 men. If this demand 
had to be filled by hand production, approximately 2,400, 000 
skilled tailors would be required. Imagine the problems involved 
in training over 2 million men to become tailors. This would 
create serious manpower shortages in the production of other con­
sumer goods, especially if we consider that today one out of six 
American jobs is related to automobile production.
While the needs for all consumer goods of today’s American 
society are provided successfully, plentifully and economically by 
industrial means, shelter is the one item in which the pre-industrial 
age procurement still prevails, and as a result, despite man power 
training programs for craftsmen, housing is in short supply and its 
cost is out of reach for a vast number of potential consumers.
DIFFERENT APPROACHES TO SYSTEM BUILDING
Looking for a moment only at the systems hardware and ig­
noring the most important software part, the difference between 
the so called “ open”  and “ closed”  systems has often been related 
to the interchangeability of elements, between different hardware 
systems. This means that in an open (hardware) system elements 
are interchangeable between systems A, B, C, e t c ., while in a 
closed (hardware) system, elements particular to system “ A ”  are 
not interchangeable with elements of systems B, C, D, etc.
In order to evaluate the validity of this differentiation between 
(hardware) systems we have to verify it on the different levels of 
the hierarchy of elements of a hardware system: Parts, Com­
ponents, Assemblies, Sub-systems.
If we take the automobile as a classic example of a total sys­
tem and analyse its hardware part, we find interchangeability 
between systems or makes generally for parts (Example: Fasteners) 
and components (Example: headlights), but none for assemblies
Erroneously, sometimes the term “ closed”  has been applied to 
the selection of materials, implying that in this process all ma­
terials come from a single source of manufacture. This is ob­
viously not so. Total Systems such as the Automobile use 
hundreds of different sources of supply for their materials, 
parts and components. It is absolutely unlikely that there will 
ever be completely autonomous building systems «m<ng only ma­
terials, parts and components of their own manufacture.
(Example: engines, generators) and Sub-systems (Example: 
steering sub-system) even though certain parts and components of 
these may be interchangeable.
In building the situation is basically the same, but not as well 
defined as in the more mature automobile system since building 
systems are still in a very early stage of development. These are 
the major types of building systems developments:
1) Partial hardware systems such as SCSD, (School Con­
struction Systems Development) which consist of several 
sub-systems produced by pre-selected manufacturers 
for specific building programs.
2) Sub-systems mostly concerned with structural hardware 
offered by subcontractor -  fabricators to builders.
3) Systems intended to be “ total”  emerging out of HUD’s 
Operation Breakthrough concerned with both systems 
hardware and software, but struggling with the enormous 
complexities of total systems.
Another theory of systems building is favored by some manu­
facturers of building products and architects deeply rooted in the 
conventional building process. These advocate “ catalogue build­
ing”  to which they also refer as an “ open system” . The under­
lying principle is to produce a complete range of fully interchange­
able parts, components, assemblies and sub-systems which are 
catalogued and stocked ready to be specified and assembled to form 
complete buildings. This theory is in effect an attempt to apply 
20th century hardware system technology to the pre-industrial 
procurement process. The difficulties in translating this theory 
into practice are the interface co-ordination of thousands of parts, 
components, assemblies and sub-systems with tremendous and 
costly problems of tooling shipping and inventory. Furthermore, 
the interfacing of these involves not only physical properties such
Fig. 4. Thwnwntad, a total community for 60,000 people produced with the balency 
lyvtrau of industrialized buttdin*
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Fig. 5. Car, custom  bu ilt from parts o f 22 new and old  U .S. and foreign m odels. Cost: 
$14,000. ForChevAmChrysVagen 
By trying hard enough, it can be done - but at what price?
as dimensions and length of life, but often also chemical, acoustical 
and visual compatibility. Should it be possible to solve these ma­
jor  problems, the result would be merely a hardware system 
actually incompatible with the all important software system part 
of the industrial age which requires single industrial management 
of both the systems hardware and software function. This theory 
is  a good example how self serving interest groups try to ignore 
the consumer and software requirements completely. It is also 
likely that most architects would become rather frustrated to work 
within the narrow frame of the “ catalogue”  and chances are that 
creative architects will consider the catalogue as obsolete before 
its printing ink has dried.
In further discussing the workings of industrialized systems 
building, a clear distinction should be made between different types 
of buildings. We find that many types of buildings are “ one of a 
kind”  or that they are only in small demand or that the demand is 
fragmentary or geographically scattered.
Actually, at present only “ shelter”  falls into the continuous 
demand category which is the prerequisite for total industrial 
systems. Inasmuch as shelter is most suitable for the application 
of total systems and we are primarily concerned with total sys­
tems, the procurement process for shelter will be treated in detail.
Before going into this subject let us discuss briefly possibilities 
for industrialized building systems for non-shelter type buildings.
INDUSTRIALIZED BUILDING FOR NON-SHELTER TYPE BUILDING
Buildings of certain use containing sufficient number of func­
tionally similar spaces lend themselves to partial system building 
by factory producing the repetitive elements, to list a few: hotel 
rooms, hospital nursing care rooms, school classrooms, office 
spaces.
Under this partial systems concept industrialized produced 
spaces (modules or panelized units) can form parts of buildings 
or be “ plugged”  into parts of buildings.
Another approach which has already produced good results in 
systems hardware has been mentioned earlier: Sub-systems, 
generally for specific school building programs, produced by pre­
selected manufacturers. This approach, while lacking the systems 
software package, particularly single management, works within 
the established frame work of bidding procedures still required in 
certain areas of public work.
Unfortunately, practically all progress towards industrializa­
tion in the non-shelter area is limited to the systems hardware, 
but many improvements over strictly conventional building are 
possible by developing interfaced assemblies and sub-systems and 
rationalizing building processes.
THE PROCUREMENT PROCESS FOR SHELTER -  A TOTAL 
SYSTEM
Once again we will stress the point that the most important 
ingredient of an industrial system is the consumer. The problem 
therefore, is how can systems building be put to work to serve 
the consumer of shelter best. **
3 For the purpose of this discussion, we shall take the consumer’s 
demand at “ face value”  without entering into the argument often 
advanced that the consumer of products of our industrial society 
has been brainwashed to desire these products -  We shall assume 
that giving the consumer what he wants by his own wish or as a 
result of conditioning, will make him happy.
Certainly we do not want to perpetuate the pre-industrial age 
procurement process just to serve the interests of those few sup­
pliers who may benefit by it. Also we do not want to experiment 
with hybrid or partial systems—the safest way is therefore to 
follow the path of other industries and use the proven industrial 
age procurement process which serves the consumer successfully 
with a wide range of goods. We also realize that it is important 
for those at present working in the shelter industries to know how 
the system will affect their own positions and careers—this point 
will be discussed later (in another chapter).
We believe that basically the typical industrial age procure­
ment process or system is applicable with certain adjustments 
which takes particular criteria of supplying shelter into consider­
ation:
These Are:
1) The requirement for land.
2) The relatively long life of the product.
3) The relatively high cost of the product.
4) The use differentiation between: complete owner,
“ partial owner” , “ renter” , captive occupant.
Looking at the system from the consumer’s point of view, the 
location of shelter is as important as shelter itself. Specific con­
sumer groups will have particular requirements for location which 
the producer has to take into account in responding to demand— 
this of course complicates the system, but it is in effect just one 
item of the product design and development processes.
The relatively long life of shelter is an advantage for the con­
sumer, and a disadvantage for the producer. With no repeat sales, 
the producer has to look constantly for new customers. This dis­
advantage is partially offset by the fact that while shelter remains 
in place, its occupant does not. Every year 20% of the American 
population changes dwellings.
The relatively high cost of the product means that the con­
sumer buying shelter (as against renting it) generally does not 
make spontaneous decisions on buying. Therefore, selling re­
quires a completely different psychology than that used for selling 
other consumer goods. In housing for sale it is appropriate that 
the system includes mechanics for financing, so that the relatively 
high cost of the product is no handicap for the consumer. This 
means that a total housing system should include a financing divi­
sion, patterned after the working of'the G.M. Acceptance Cor­
poration.
The consumer’s attitude towards the selection of shelter varies 
greatly whether he buys it, rents it, or is a captive occupant. Of 
these, generally the buyer is the most difficult to satisfy, both in 
respect to the quality of the dwellings as well as to its location. 
Next is the renter, and the least difficult but not necessarily sat­
isfied dweller is the captive occupant.
To respond properly to the consumer’s attitudes and demands 
is most vital to the producer and feedback from the consumer is 
the most important part of the housing system, inasmuch as it 
replaces the function of preselection of suppliers and supplies of 
the pre-industrial age procurement process.
In order to respond to the above particular criteria for shelter 
considerable flexibility of the system is necessary. While the 
necessity for flexibility is essentially in the software part of the 
system, it is desirable that certain hardware items may also be 
used flexibly.
An example for such flexibility is the change of finishes of 
systems built housing in Milan which upgrades low income rental 
housing to middle income cooperatives by offering choices of dif­
ferent floor and wall finishes, appliances and equipment to the 
apartment buyers.
Taking all the above factors into consideration, the working 
of a total housing system may be described as follows:
The producer is the “ developer/manufacturer. ”  The cycle 
of continuous offer and demand linking producer and consumer is 
the same as for other mass produced consumer item s. The nor­
mal hardware part of the system: general development, research 
and development, design, engineering, production, and shipping 
is unchanged except, in this instance development means land 
development. Parts, components, assemblies and sub-systems 
which make up the product are linked to the market of material 
supplies in the same manner as in other consumer item systems.
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Fig. 6 . The Industrial Age Procurement Process Applied to “Shelter”  = A  Total Housing 
System.
Also the software part of social, economic and political factors 
as well as feed-back to the producer is similar to that of other 
industrial systems. In a housing system, the single management 
for both hardware and software parts conducts consumer group 
oriented market research and consumer financing is concerned 
with obtaining long range loans for the buyers of dwellings.
On the surface, the above described organization does not 
appear to be much different from that of minor conventional 
builder /developers, except that they produce their product by 
more or less conventional techniques requiring practically no 
capital investment in production, plants and tooling. The capital 
aspect however, makes a tremendous difference in the general 
business philosophy. In a total industrial housing system land is 
considered as just another supply item needed for the product. 
Consequently, there is no special mark-up on land. Profits are 
made by the continuous volume sale of the factory produced prod­
uct. On the other hand, the approach taken by real estate devel­
opers and conventional builders is generally to make profits in the 
first place with land and in the second place with the housing placed 
on the land.
We have now looked at conventional building and its similarity 
to the pre-industrial procurement process. We have also looked 
at the industrial age procurement process, how it works for the 
consumer in practically all areas except building, we have sur­
veyed the principal categories of building systems and have con­
cluded that of the different use categories of buildings, the indus­
trial age procurement process or “ total”  system may very well 
be applied to “ shelter” , and we have described how such a total 
housing system works.
Housing is a basic necessity in any society. In our industrial 
society with ample supply of practically all goods, the consumer 
is equally entitled to ample supply of housing, and the consumer, 
always being right, will get it with or without the help of the build­
ing industry.
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